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 Nowadays in the event of fire incident, firefighters use conventional method to 
locate, tracking and determine the nearest fire hydrant within the location of fire 
incident by refer to the mapping that available at local fire and rescue department office. 
This method is not practical anymore since they need to find out the nearest fire hydrant 
instantaneously and it is not an easy task for such emergency situation. In some cases, 
whenever they have arrived at the fire incident location, the exact location of fire 
hydrant cannot be determined immediately due to some problem such as unfamiliar 
with road around the incident area, unable to find for fire hydrant if it is out of sight and 
unable to determine whether the fire hydrant is close enough to the incident area. This 
project will be implementing by using two systems which are Radio Frequency 
Identification (RFID) and Global Positioning System (GPS). A chosen active RFID tag 
will be located at some strategic location so that the reading coverage area will be the 
most. RFID reader located on the fire engine will send a signal and wait the feedback 
response from the active tag that has crucial information regarding the available fire 
hydrant within that area. Once the active tag has responded, the system will alert and 
the corresponding hydrants information such as their picture, coordinate, their exact 
location and distance towards fire incident location will be available and being crosslink 
with the system database. The coordinate for each of fire hydrants need to be initializing 
first by using GPS device before being update into the system. Then, the exact location 
between the reader and selected fire hydrant itself can be determined by implementing 
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CHAPTER 1: INTRODUCTION 
 
1.1 Background Study 
 
 This project is about a system that can detect fire hydrant and determine its exact 
location in the event of fire incident that required immediate action to put out the fire. 
There are many type of system that can be use for distance measurement and location 
tracking. This project will mainly focus on determine the feasibility of two kinds of 
system that are Radio Frequency Identification (RFID) and also Global Positioning 
System (GPS) that to be implement for fire hydrant location mapping. By using this 
system, the time needed to determine the exact location of available fire hydrant can be 
reduced thus will help the firefighter. 
 This project involved two important systems which is RFID and GPS. RFID is a 
fast growing Automatic Data Capture technology that uses radio frequency or magnetic 
field variation for communication between a tag or transponder and a reader or 
interrogator. RFID has ability to identify, locate, track, and monitor people and object 
between the tag and the reader. An RFID reader will transmits a radio signal of certain 
operating frequency to interrogate the tag. The tag then will receives this message and 
responds with the corresponding unique identification information. [1] 
 GPS is a kind of satellite navigation system that provides location and time 
information system. In order for the GPS to be functional, there must be a direct line of 
sight of at least four GPS satellites. GPS receivers will receive the signal from the GPS 
satellites and will try to locate four or more of these satellites to figure out the distance 
to each, and use this information to find out its own current location. [2] 
 So, for this project, both passive and active RFID tags will be used accordingly. 
Active tags are placed at a strategic location so that it can be used as the main border 
indicator for certain coverage area. These tags most probably will be put at guard house 
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for every housing area at certain locations.  In the case of fire incident, RFID reader on 
moving fire engine will send a signal and wait for the response from available active 
tag around an area. The response will consist of details for each available fire hydrants 
and its exact location. In order to improve the accuracy of this system, passive RFID 
tags will be attached at each of fire hydrant at their particular location with unique 
identification. The coordinate for each fire hydrant with unique identification will be 
known by using GPS system and need to be initialized first before being used and being 
update into the system database. Hence, the distance and exact location between the fire 
engine, available fire hydrants and fire incident location itself can be accurately 
determined. 
1.2 Problem Statement 
1.2.1 Problem Identification 
 This project is mainly focus on mapping and finding the nearest fire hydrants that 
available within an acceptable range of fire incident location. There might be plenty 
and might be none of fire hydrants are available around the incident location. The exact 
amount of available fire hydrants within the acceptable range tend to be unknown and 
this give a problem to the fire fighters whenever there are fire incident.  
 The traditional method being used to find for nearest fire hydrants location did not 
implement any system or visual interface that can help fire fighters. It will usually takes 
time to find for fire hydrants exact location which is around 5 minutes at the time they 
reach the incident location, thus the rescue work will be delayed. By using this system, 
it will shorten the time needed to find for fire hydrants and thus will make the rescue 
work start sooner without any delay. 
 Then, if the availability of fire hydrant is known, the exact location and the 
distance towards the user; for this case the distance between the fire incident location, 
fire truck and fire hydrant itself is still questionable. The fire hydrant should be close 
enough with the fire truck so that the hose from the fire truck can be connected and 
working properly without any restriction on water flow.  
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 Another arising problem is that the fire hydrant might be out of normal looking 
sight and cannot be seen directly. This is where the advantage of RFID system 
overcomes this problem. RFID used radio waves within the selected frequency range to 
interrogate the tag hence it does not need line of sight to be functional. Using radio 
means that the tag has no longer need to be visible; the tag can be put at any part of fire 
hydrant as long as it can be read and response towards the reader’s signal. 
 Selection on type of passive RFID tag to be used for the implementation of this 
project should be done properly so that the tag itself can withstand the surrounding 
factor such as direct sunlight and rain. Each of different type of passive RFID tag have 
their own specification and only suitable for specific type of application depending on 
the range of frequency to be used. Select the right RFID tag for the right application 
could ensure the system will work properly with any problem.  
 
1.2.2 Significant of the Project 
 This project is a system tools that mainly focus on mapping and finding the 
nearest fire hydrants that available within an acceptable range of fire incident location. 
The systems will help the firefighters to locate, tracking and determine the exact 
location of the fire hydrants in a visual way through mapping technique thus will give 
clearer view on where exactly the fire location might be. Using both RFID and GPS to 
measure the distance and exact location, the accuracy in determining the location of 









The main objective of the project is to focus on application of RFID and GPS for 
location sensing. The other objectives are as below: 
i. Mapping each of the fire hydrant location in visual manner and design a user friendly 
interface system. 
 
ii. To find for the nearest fire hydrants that available within an acceptable range of fire 
incident location and alert the firemen. 
 
iii. To determine the exact location and measure the distance between each of fire hydrant 
location. 
 
iv. Perform fire hydrants location mapping at selected area. 
 
v. To study on feasibility of using both active and passive RFID tag for outdoor 
application and its durability toward the surrounding factor. 
 





1.4 Scope of Study 
The scopes of study involved for this project are:  
i. Analysis on how the firemen are carried out their duty so that can be related with the 
system development in this project. 
In achieving the purpose of developing this system, the author needs to clearly 
understand the problem faced by the firefighter to carry out their duty to put out the 
fire. Author needs to know exactly on how the conventional method for locating the 
fire hydrant being carried out. The effectiveness of conventional method as compare 
to the new proposed system should be taken into consideration.  From here, the author 
will know about the acceptable distance of fire hydrant from the fire truck, the type of 
suitable RFID tag and reader to be used for the system. 
 
ii. Perform analysis on RFID tag and reader suitable for the project 
In designing the system, some criteria should be considered. The author should 
know about the feasibility and the durability of chosen passive RFID tag towards 
surrounding factor such as the effect of rain and the extreme outdoor temperature. 
The acceptable reading distance between the tag and interrogator should be decided 
so that multiple tags can be read at the same time and increase the practicality of the 
system. The suitable location on where the tag should be attached to the fire hydrants 
need to be clarified so that it can response towards the reader’s signal. 
 
iii. Study on GPS system and its effectiveness 
Global positioning system is famous for giving direction and find for exact 
location. Author should know on how to implement the GPS system for mapping the 
fire hydrant location and figure out the best way to do it. The location of each fire 
hydrant with the passive RFID tag should initialize first and their corresponding 




iv. Built a suitable system with Visual Basic (VB) 
     A suitable database is needed besides the communication technologies used. This 
database needs to be user friendly and maximizing its usage. Using Visual Basic as the 
interface, this new system can be easily to get used with. 
 
1.5 The Relevancy of the Project 
In order to achieve for project objectives and system requirements, a detail study 
and research need to be carried out to implement the development of the system by 
using Microsoft Visual Basic, GPS device and passive RFID tag system for location 
tracking. The system improvement and recommendation being made based on the 
ongoing study and research to determine for the applicability of this system that will 
help the firefighters to find for exact fire hydrant location.  
 
1.6 Project Feasibility 
The whole project is basically comprise of two semesters project such that 
research works and study will be carried out in Semester 1 (Part 1) while system 
modeling, prototyping and testing part will be carried out in Semester 2 (Part 2). 
However, due to the time constrain, some part of work such as system modeling and 
design prototyping can be started earlier which is during Part 1. 
Basically, there are two important things that need to be clarified before the 
implementation of this project which are; the understanding on RFID and GPS 
technology that to be used together in one system and the development platform 
between those two. In term of time frame, the project is feasible as the complete 
integration between RFID device, GPS application, and the development platform is 
done. The project feasibility in term of cost is no going to be a problem such that 





1.7 Output of the System 
 
 












This section wills summaries the literature survey that was conducted before start 
of this research. It covers a short of summary on fire incident, fire hydrant, GPS and 
RFID system and also its application that will be implement for this project work. 
 
2.2 Fire Incident 
 
Fire is the rapid oxidation of a chemical process of combustion, that 
releasing heat, light, and various reaction products during the process. Fires could only 
happen at the existence of any flammable material, in combination with a sufficient 
quantity of oxygen gas is exposed to a source of heat or ambient temperature above 
the flash point for the fuel/oxidizer ratio, and is able to sustain a rate of rapid oxidation 
process that produces a chain reaction. Below is the fire tetrahedron diagram that shows 












According to the statistic from Fire and Rescue Department of Malaysia, the 
cause of fire incident may come from various sources such as from electricity, cigarette 
butts, fire sparks, fire-crackers, fireworks, mosquito coil, candle, torch, gas, kerosene 
stove and also from chemical reaction. The reported fire incident cases were the highest 
during 2005 and the lowest during 2006 according to the statistical analysis from 2004 
until 2011 study period. [4] 
The number of fire breakouts case reported in Selangor was the highest which 
was 5338 cases as compared to the other states in Malaysia according to the statistic 
study for 2008. This outstanding number are mainly due to the concentration of people 




Table 1: Fire incident cases by source reported in Malaysia (2004-2011) 
SOURCE 2004 2005 2006 2007 2008 2010 2011 
Electric circuit system failure 3183 3418 3625 4021 4401 5878 5974 
Cigarette butts  1989 3349 1482 1558 1609 1806 1402 
Sparks of fire 625 773 584 667 777 812 620 
Fire-crackers 78 139 85 69 75 115 76 
Mosquito coil / candle / torch 346 408 349 400 345 302 325 
Gas / kerosene stove 964 1159 996 1138 1286 1481 1487 
Spontaneous reaction 332 483 324 385 429 575 506 
Incendiary arson 1280 2052 1088 1157 1216 1929 1636 
Non-incendiary 6439 9620 4660 4994 5841 8172 6469 
Chemical reaction 33 27 34 37 28 66 60 
Children playing with matches / fire 314 334 243 253 233 215 167 
Others 2662 3497 2102 2372 2938 3875 4368 
Unknown source 4534 5879 3341 3174 2349 4092 4077 




Table 2: Number of fire breakouts by source and state, Malaysia (2008) 
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2.3 Fire Hydrant 
 
A fire hydrant is an active fire protection system for source of water supply. It 
enables firefighters to tap into the water supply system to assist in extinguishing a fire. A 
hose is connected to the connector at fire hydrant and then the valve being controlled to 
provide a steady water flow rate. This connecting hose can be further attached to a fire 
truck, which can then use a powerful water pump to boost the water pressure and possibly 
split it into multiple streams. When a fireman is operating a hydrant, appropriate personal 
protective equipment, which are gloves and a helmet with face shield, are typically worn. 
The fireman that operating the hydrant or near bystanders might be injured due the failure 
probability cause by high pressure water coursing through a potentially aging and 
corroding hydrant. [5] 
 
Basically there are two types of hydrants being used in Malaysia which is pillar 
hydrant and ground hydrant. Pillar hydrant is the most common one and widely use in our 
country while only a few number of ground hydrant are available according to the 












Table 3: Fire hydrant statistics by state for year 2009 
 
 
Fire hydrants should be located at specified distance between each of them in 
order to make the rescue work become easier. The distance between each of fire hydrant 
are varies depending on location and housing population density. According to fire and 
rescue department, the official distance between the fire hydrants should be at 91.5 
meters as for the implemented regulation. But, for some special cases which are for 
housing area, the distance should be at 50 meters or less according to the condition. The 
distance are varies and only meet the condition for the certain places only. Different 







The Global Positioning System (GPS) is a U.S.-owned utility that provides users 
with positioning, navigation, and timing services. This system consists of three segments: 
which are space segment, control segment, and user segment. The space and control 
segments being develop, maintain, and operate by U.S. Air Force. The GPS space 
segment consists of a constellation of satellites transmitting radio signals to users. The 
Air Force manages the constellation to ensure the availability of at least 24 GPS 
satellites, 95% of the time. As for the GPS control segment, it consists of a global 
network of ground facilities that track the GPS satellites, monitor their transmissions, 
perform analyses, and also send data and commands to the constellation. The current 
operational control segment includes a master control station, an alternate master control 
station, 12 command and control antennas, and 16 monitoring sites. [2] 
 
 




The GPS satellites orbiting around the earth globe with a duration of 12 hours 
(two orbits per day) at a height of about 11,500 miles. The satellites that traveling at 
9,000mph are transmitting the signals to a GPS receiver. The signals travel by line of 
sight, meaning they will pass through almost everything but will not travel through solid 
objects such as buildings and mountains. There are at least 24 operational GPS satellites 
at all times plus a number of backup. Each of GPS satellite transmits data that indicates 
its own location and current time. Each satellite will continually transmits messages that 
include [6] 
 The pseudo random code that is simply a code that identifies and 
distinguishes which satellite is transmitting information. 
 The almanac data that describes the orbital courses of the satellites. 
Every satellite will broadcast its own specific almanac data. The GPS 
receiver uses this information to determine which satellites it expects to 
see in the local sky and which satellites it should track. Almanac data is 
not precise and can be valid up to many months. 
 The ephemeris data that tells the GPS receiver where each GPS satellite 
should be at any given time by transmitting its own ephemeris data 
showing the orbital information. Because ephemeris data is very precise, 
orbital and clock correction data is necessary for precise positioning, its 
validity is much shorter.  
 
All GPS satellites are in synchronize operations mode so that the repeating signals 
are transmitted at the same time. The signals, moving at the speed of light, arrive at a 
GPS receiver at slightly different times because of their position that some are further 
away than others. GPS receivers take this information and use triangulation method to 
measure the user's exact location. Essentially, the GPS receiver compares the time 
between transmitted signals by a satellite with the arriving time. The time difference 




A GPS receiver or may be called as the user segment must be locked on to the 
signal of at least three satellites to calculate the latitude and longitude of required 
position. With at least of four satellites in view, the receiver can determine the user's 3D 
position (latitude, longitude and altitude). Once the user's position has been determined, 
the GPS unit can calculate other information, such as speed, trip distance and also the 











Figure 5: GPS satellites orbiting around earth globe 
 
 










2.5 Applications of GPS 
 
2.5. 1 Using RFID for Accurate Positioning [8] 
In Korea, telematics is known as the technology to enhance and make every day-
driving experience more comfortable and safer. The main components of a telematics 
system include positioning technology, Human-Machine Interfaces (HMI) and a 
navigation module. The most crucial part of the telematics is navigation and it is mainly 
based on GPS system for the positioning technology. However the accuracy of GPS is 
around ten to twenty meters only. The integration with map-matching technologies could 
improvise the navigation systems and could guide drivers with a best effort manner. In 
addition to telematics, the authors incorporate RFID technology into a navigation system 
to improve the system accuracy and efficiency.  
The RFID positioning system can be explained such that the RFID tags need to be 
installing on a road in a manner which could broaden the coverage and the accuracy of 
positioning. Upon installation, necessary information such as the corresponding 
coordinates needs to be written on each tag. The accuracy of this position information is 
very critical for this technique to be successful. The position information can be acquired 
by using DGPS or some other methods, which would take much longer time to compute 
the location. Contrary to GPS in navigation systems where real time positioning is 
necessary, the time for getting the accurate information would be tolerated since this 
computation would take place once. Vehicles, then, need to be equipped with an RFID 
reader that can communicate with the tags on a road. No matter how accurate the RFID 
positioning is, it only gives the position where the tags are. Therefore the vehicles need 
also to be equipped with a GPS receiver and inertial sensors such as a gyroscope for 
positioning when there are no tags around. While driving, the vehicles constantly monitor 
the presence of a tag. On detection, the reader retrieves the information from the tag 
including a lane marker. Apart from RFID system, the tag database also being 
implemented with this scheme so that the accuracy of positioning can be improvised, 




2.5. 2 High Precision Indoor and Outdoor Positioning using LocataNet [9] 
Locata is a new positioning technology, developed to address the failure of current 
technologies for reliable outdoor and indoor positioning. In this paper key aspects of the 
new technology are discussed, with particular emphasis on the positioning network 
(LocataNet). Through an experimental LocataNet installation, a key mechanism for 
achieving this is tested, and real-time stand-alone positioning (without a base station and 
additional data link) with sub-centimeter precision is demonstrated. 
The Locata technology was designed with four key objectives which are available in 
all environments, high reliability, high accuracy and cost effective. In Locatathese 
objectives are achieved through a network of ground-based transmitters that cover a 
chosen area with strong signals, suitable for accurate positioning in all environments. A 
Locata receiver can track both GPS and Locata signals, thereby providing a seamless 
transition between environments where a user can utilize Locata signals, GPS signals, or 
both. Locata is designed to enhance and improve GPS, extending its positioning 
capability into difficult urban environments and indoors. Therefore, Locata can 
seamlessly work with GPS or entirely independently of it, and is not designed to replace 











2.5. 3 Precise Point Positioning Using Combined GPS and GLONASS Observations 
[10] 
 
Precise Point Positioning (PPP) is currently based on the processing of only GPS 
observations. Its positioning accuracy, availability and reliability are very dependent on 
the number of visible satellites, which is often insufficient in the environments such as 
urban canyons, mountain and open-pit mines areas. Even in the open area where 
sufficient GPS satellites are available, the accuracy and reliability could still be affected 
by poor satellite geometry. One possible way to increase the satellite signal availability 
and positioning reliability is to integrate GPS and GLONASS observations. Since the 
International GLONASS Experiment (IGEX-98) and the follow-on GLONASS Service 
Pilot Project (IGLOS), the GLONASS precise orbit and clock data have become 
available. A combined GPS and GLONASS PPP could therefore be implemented using 
GPS and GLONASS precise orbits and clock data.  
In this research, the positioning model of PPP using both GPS and GLONASS 
observations is described. The performance of the combined GPS and GLONASS PPP is 
assessed using the IGS tracking network observation data and the currently available 
precise GLONASS orbit and clock data. The positioning accuracy and convergence time 
are compared between GPS-only and combined GPS/GLONASS processing. The results 
have indicated an improvement on the position convergence time but correlates to the 
satellite geometry improvement. The results also indicate an improvement on the 










Radio-frequency identification (RFID) makes use of wireless technology by using 
radio-frequency electromagnetic fields in order to send information from a tag for the 
purposes of automatic identification and tracking. The main components of RFID are tag 
or transponder, reader or interrogator and also a host computer. [1] 
 Tag is a small radio device that is also known as a smart label, transponder, smart 
tag, or radio barcode. The tag consists of a simple silicon microchip that attached 
to a small flat aerial and mounted on an object. The whole tag device can then be 
encapsulated in different type of materials dependent upon its function. Some tags 
require no battery and self-powered and while for an active tag there will be a 
battery. 
 Reader that might be called as scanner or interrogator is sending and receiving 
RF data to and from the tag by using antennas. A reader may have more than one 
antenna for sending and receiving radio waves purpose. 
 Host Computer is mainly use for the system interfacing. The data received from 
the readers is then being sent to the host computer in order to be processed by 
using dedicated RFID software to filter out the data and route it to the correct 
application. 
 
 The basic operation of RFID is as per details below: 
 Tag will enter the Radio Frequency region field of the reader 
 Radio Frequency signal energize the tag 
 Tag will transmits ID and required data 
 The transmitted data will be captured by the Reader 











Figure 8: Basic components of RFID system 
 
Basically RFID tags can be broken into two types which are: 
 Active RFID tags are battery powered; hence it has great coverage distances 
(100+ meters). Typically they are more expensive as compare to the passive tag 
and used to track high value goods like vehicles and large containers of goods. 
 Passive RFID tags are not self powered and do need a battery to operate. Instead, 
they draw their power from the transmitted radio wave by the reader. Hence, the 
passive tags can only sending information over shorter distances as compare to 
active tags. The memory capacity of the tag is considered low and it is lower in 
cost as compare to the active tag making them as the perfect choice for tracking 











Basically there are two types of chips available on RFID tags: 
 Read-only chips are pre-programmed with unique data information during the 
manufacturing process; hence the information on the chips cannot be altered. 
 Read-Write chips, the user can add or alter the data on the tag or write over 
existing information if the tag is within range of reader. This type of chips is more 
expensive as compared to Read-only chips. Another method that being used is 
called as "WORM" chip (Write Once Read Many). It can be written once and then 



























2.7 Applications of RFID System 
 
Nowadays, there are a lot of RFID application used. There are some of them are quite 
similar concept with the system that the author want to develop. Below are the examples 
of them; 
 
2.7. 1 Network-Enable Parking Access Control [11] 
As the growth of current RFID technology keeps on increasing, almost all the items 
can be tagged with passive RFID transmitters. As for a restricted area, such as the 
entrance of a parking lot, a reader that being allocated at the site will accesses the tag and  
will determine if the vehicle is authorized or not. If so, the gate opens and it is allowed 
for an entrance. 
In other word, the mechanism works in pass or fails mode condition. The system will 
determine and allow for if it is access granted or access denied condition. Using current 
technologies, the RFID readers and system can be remotely monitored and controlled via 
Ethernet, with serial device servers such as RS232. As for this system, a prepaid account 
can be linked to the car’s RFID tag allows for smart parking payment system. The system 
readers will authorizes and allow the car for an entrance, records entry time, and 
transmits all the data back to the server to be process and allowed for an entrance. A 
similar exit point is then configured, and when the car leaves the RFID reader, it will 
records for the exit time, releases the gate mechanism, and transmits the data back to the 
server. The corresponding user account is then debited according to the total time spent in 
the parking lot. The benefits of this type of system not only an easy access for the 
customer, but can also eliminate the need of staffing at entry and exit points thus will 





Figure 10: Network-Enable Parking Access Control 
 
2.7. 2 Dash7 Alliance Working on New Specification for ISO 18000-7[12] 
The company has introduced a new specification of an RFID tag, known as Mode 2, 
for ISO approval, that would allow the integration of 433 MHz active and 13.56 MHz 
passive RFID on a single tag. It would also allow for tag-to-tag transmission, and make 
possible a range of new applications. This tag will be smaller than their ISO 18000-7 
Mode 1 predecessors, since they will come with smaller batteries, and will be able to 
transmit at eight channels rather than just one. That increased number of channels enables 
the RTLS and hybrid passive/active transmission. Moreover, the data rate will also be 
higher—up to 200 kilobits per second, as opposed to Mode 1's 27.8 kbps.  
 
The new specification was developed during the past 12 months by the Dash7 
Alliance, a nonprofit consortium was formed to enhance the use of RFID technology 
compliant with the ISO 18000-7 standard. In addition to enabling tag-to-tag 
communications and sensor event triggers, as well as hybrid active/passive solutions, the 
Mode 2-compliant tags would provide over-the-air configuration, and higher data rates 
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than technology built under the original ISO 18000-7 specification (referred to as Mode 
1) while also using less power.  
 
In addition, Mode 2 addresses the RTLS challenge by enabling one active tag to 
transmit to another which is known as peer to peer communication. For example, vendors 
are now working on ISO 18000-7 tags that can receive a transmission from another tag, 
and then forward that information to a reader. With this capability, users could, for 
example, attach tags that support received signal strength indication (RSSI) functionality 
to a building's walls or ceilings and when individuals wearing or carrying a Mode 2 tag 
enter that building, the strength of the badge tag's signals received by the wall-mounted 
tags could be used to determine the location of an individual as he or she moves about a 
floor or building.  
 
What's more, Mode 2 tags could be placed on assets, and RSSI-enabled tags in a 
building could track the location of those items throughout the facility.  Providers of 
high-frequency (HF) 13.56 MHz passive RFID tags will also be able to utilize the Mode 
2 specification to add active RFID 433 MHz transmission capabilities to their existing 
products. By just add a cell battery, along with a Dash7 circuit, to a 13.56 MHz passive 
proximity tag, for example, that tag could start sending active 433 MHz transmissions 
that could allow the tracking of an individual in a building based on that person's 
proximity badge or by using a previously passive-only RFID-enabled ID card to 
download data from a distance using the longer read range of the 433 MHz transmission, 









CHAPTER 3: METHODOLOGY 
 
3.1 Research Methodology 
 
Various steps are being used in order to meet all the objectives of this project. The steps 
































Design and Development 






3.1. 1 Phase 1 (Project Initialization) 
Phase 1 is the early stage of the project development. Firm planning and 
understanding of the project is a must so that the project will be smoothly done. The 
understanding of the project is including the research on the technology that wants to be 
used that are RFID and GPS systems. 
This project is actually a collaboration work between Semarak Motivasi Sdn. Bhd., 
Fire and Jabatan Bomba Dan Penyelamat and also Universiti Teknologi Petronas to carry 
out the research on proof of concept of the system. The visit to Semarak Motivasi Sdn. 
Bhd. and also to Jabatan Bomba Dan Penyelamat; Ipoh Branch have been carried out in 
order to get better understanding on the job scope of the project. 
 
3.1. 2 Phase 2 (Feasibility Study) 
Phase 2 is where the designing the layout and the process of the system will be done. 
Choosing the right hardware that has to be used and development of the software and the 
database must be ready within this phase. Detailed researches have been made for the 
hardware and software needed for the project. The specification and the price tag of the 
hardware have also been considered to meet the requirement of this project and within 
allocated budget. 
 
3.1. 3 Phase 3 (Prototyping) 
Last but not least is phase 3; it is the beginning of the fabrication for the prototype. 
The integration will be focusing on the interfacing between devices, hardware and system 
of the project. In final testing stage, the project should been tested for its completion after 





3.2 Project Activities 
The activities involve for this project include: 
 Perform analysis and research on RFID, and GPS for distance measurement. 
 Conduct a visit and carried out an interview with the Semarak Motivasi Sdn. Bhd 
and Jabatan BOMBA Dan Penyelamat, Ipoh for data gathering analysis. 
 Carried out an interview with the expert in related area in order to get better 
understanding. 
 Perform analysis and hardware surveying before make the selection on which 
type of hardware is needed and suitable of this project. 
 Hardware and software selection and purchasing within the available resources. 
 Carried out the testing and conduct laboratory experiments once the hardware and 
software needed are readily available. 
 Hardware and software development to be done if there is need for further 
improvement. 
 Final prototyping design and fabrication before being used for real application.     
 
 
3.3 Interview Session with Jabatan BOMBA Dan Penyelamat 
On 18
th
 of April 2012, the author has conducted an interview session with Jabatan 
BOMBA Dan Penyelamat; Ipoh Branch in order to get opinion and sharing session with 
experienced BOMBA personnel. The appointment have been made a week before the 
preferred visit date and the author was liaised with one of the officer; PBK II Md. Zairol 
Nizar Bin Saaid for the arrangement.  
The interview session was carried out at Meeting Room of Balai BOMBA Ipoh for one 
and half an hour session from 3pm to 4.30pm. Among the Bomba personnel that joined for 
the interview session are PB (Perak) Ahmad Aminudin Bin Abd. Rahim, PBK II Md. 




The interview session was carried out in sharing session style by BOMBA personnel and 
question will be asked by the author for better explanation. The outcomes of the interview 
session are: 
 There are two types of fire hydrants that available in Malaysia which is public 
hydrant and private hydrant (personal tank/storage that can be found at some 
manufacturing plants). 
 The water flow is slow especially during the peak hour since the fire hydrants are 
sharing a common water supply piping system with Lembaga Air Perak water 
supply system. 
 Normally during the fire rescue mission, the firemen depend on the fire engine 
water tank that have reserve about 18000 gallons. But, for remote areas, there is 
no fire engine that equipped with water tank reserve. Therefore, during the 
mission, they are depending on available fire hydrants or nearest open water 
supply source such as river to put out the fire. 
 BOMBA have allocated the personnel to carry out the survey and monitor the 
condition of fire hydrants for twice a year and do necessary action if the hydrants 
is not in good condition. 
 The quantity of BOMBA stations at one area are depending on the number of 
reported fire cases and the housing population density. 
 The rescue mission coverage areas for every BOMBA stations are varies 
depending on the location and mostly have the average distance of 20 kilometers. 
As for Balai BOMBA Ipoh, they responsible on the fire incidents that happen at 
the distance of 23 kilometers from their station. 
 The official distance between each of the fire hydrants should be at 91.5 meters. 
 As for visual display of the system, they agreed to use 10 inch size of monitor as 
long as it is durable and long lasting.  
 If the tag to be use is need an internal power source, they prefer to have embedded 
solar module so that the operating cost could be much lower. 
 The material for the tag system that to be attach at fire hydrants must be made 





























3.4 Tools Required 
 
For the development of complete system integration, various hardware and software tools 
are required. As for the hardware components, GPS device, portable touch screen system 
display and complete RFID system that consist of reader and tags are needed while as for the 
software components, MySQL as the perfect platform will be used to develop system 
database meanwhile the Microsoft Visual Studio will provide graphical user-friendly 
environment. 
 
3.4. 1 GPS Device 
 
GPS device is famous for giving direction and find for location. For this project, GPS 
device will be used to find for exact coordinate of each fire hydrants location. Since the area 
to be covered during the surveying and data gathering analysis is huge, the systematical 
approach need to be carry out so that there will be no redundancy and repetitive information 
during the data acquisition process. The author need to go to each of every fire hydrant 
location in order to collect the required information by using this GPS device thus will give 














3.4. 2 Active Wave RFID Kit 
 
Active Wave RFID kit is chosen for this project. Although active RFID need a power 
source to operate, it has the capability to store bigger data and information as compared to 
passive and semi-passive RFID tags. It has characteristic as per below; 
i- Long communication range  
ii- Having the capability to perform independent monitoring and control  
iii- Need battery power to function, which limit the lifetime and affect the cost for 
long-term maintenance. 
iv- The tag can stand a harsh environment 
v- Capable of perform independent monitoring and control 
 
Active Wave RFID reader field strength can be configured by ranging from 0 to 20. So, 
we can estimate the RF field from setting the strength ratio as shown in the table below. 
 
Table 5: Active Wave Reader Field Strength Ratio Setting 
Field Strength Ratio Estimated Distance (m) Field Strength Ratio Estimated Distance (m) 
1 4.25 11 46.75 
2 8.50 12 51.00 
3 12.75 13 55.25 
4 17.00 14 59.50 
5 21.25 15 63.75 
6 25.50 16 68.00 
7 29.75 17 72.25 
8 34.00 18 76.50 
9 38.25 19 80.75 



















 Figure 16: Active Wave RFID Kit 
 
The above figure shows the product component by Active Wave that will be used 
for this project;  
RFID Kit Components: 
i- 1 Active Wave Reader with Power Supply 
ii- 1 Active Wave RJ-45 Cable 
iii- 6 Active Wave Tags  
iv- 1 Programming Station Software Application 
 
3.4. 3 Passive RFID Tags 
The chosen passive RFID tags should be special rugged tag that can withstand outdoor 
harsh environment. As for experimentation purpose, 10 of EM4100 Passive RFID Card at 
125 KHz operating frequency are chosen.EM4100 compatible RFID tags carry 64 bits of 
Read Only memory. This means that information can be read from the tag but no data can be 






Table 6: EM4100 Passive RFID Card ID 
No. Tag ID 
(Hexadecimal Code) (Decimal Code) 
1 84FF74 8716148 
2 84767B 8681083 
3 84FF2E 8716078 
4 84DFE2 8708066 
5 850C0A 8719370 
6 84F76E 8714094 
7 84FD86 8715654 
8 84F738 8714040 
9 8476A1 8681121 







Figure 17: EM4100 Passive RFID Card 
 
3.4. 4 Arduino Deumilanove 
Arduino is an open-source system computing platform that based on flexible, easy-to-use 
components. The microcontroller chip on the board is programmed and configured by 
using Arduino programming language and its own development environment. All the 
projects that using Arduino as the system platform can be run in stand-alone mode or can 





                                 Table 7: Arduino Deumilanove Specification 
 Specification 
Microcontroller ATmega168 
Operating Voltage 5V 
Input Voltage (recommended) 7-12V 
Input Voltage (limits) 6-20V 
Digital I/O Pins 14 (of which 6 provide PWM output) 
Operating Voltage 5V 
Input Voltage (recommended) 7-12V 
Input Voltage (limits) 6-20V 
Digital I/O Pins 14 (of which 6 provide PWM output) 
Analog Input Pins 6 
DC Current per I/O Pin 40 mA 
DC Current for 3.3V Pin 50 mA 
Flash Memory 
16 KB (ATmega168) or 32 KB (ATmega328) of which 
2 KB used by boot loader 
SRAM 1 KB (ATmega168) or 2 KB (ATmega328) 
EEPROM 512 bytes (ATmega168) or 1 KB (ATmega328) 















3.4. 5 RDM630 RFID Module 
 
RDM6300 125 KHz card reader mini-modules are designed to read the code from 125 
KHz frequency card compatible read-only tags and read/write card. The key features of the 
module are; 
 Support for an external antenna 
 Have a maximum effective distance up to 150mm 
 Less than 100ms decoding time 
 UART interface 
 Support the EM4100 compatible read only or read/write tags 
 Built-in external bi-color LED and driver for buzzer  
 Small outline design 
 
Table 8: RDM630 Pin Definition 
P1 P2 P3 
PIN1 TX PIN1 ANT1 PIN1 LED 
PIN2 RX PIN2 ANT2 PIN2 +5V (DC) 
PIN3 - - - PIN3 GND 
PIN4 GND - - - - 










3.4. 6 MySQL 
 
MySQL is a relational database management system (RDBMS) that act as a server that 
provides multi-user access to a number of databases and information. The development of 
MySQL project has made its source code available under the terms of the GNU General 
Public License, as well as under a variety of proprietary agreements. As for this project, 
MySQL will be used to make the database for overall system implementation.  
 
3.4. 7 Microsoft Visual Studio 
 
Microsoft Visual Studio is an integrated development environment (IDE) system from 
Microsoft that is used to develop console and graphical user interface applications along with 
pre-managed code for all supported platforms. The latest IDE has better supports multiple 
document windows and floating tool windows, while presenting better multi-monitor 
support. As for this project, user-friendly graphical system interface design is very important 















CHAPTER 4: RESULTS AND DISCUSSION 
4.1 Passive RFID Tag Reader System Design 
The RFID reader system design is using Arduino Deumilanove board, RDM630 RFID 
Module, EM4100 Passive RFID Card and a host PC for a complete system interface. All 
the connection being applied properly by using jumper wires and breadboard as per table 
below; 
 
Table 9: RFID Reader Connection 
Arduino Deumilanove Board 
Pin No. Connection 
USB Port Host PC USB Port for 5V Power Supply and Communication Port 
5V 5V Power Supply at Breadboard Rail 
GND Ground Level at Breadboard Rail 
2 RDM630 RFID Module Tx Pin 
3 RDM630 RFID Module Rx Pin 
RDM630 RFID Module 
Pin No. Connection 
P1 : 1 Arduino Deumilanove Board Pin No. 2 
P1 : 2 Arduino Deumilanove Board Pin No. 3 
P1 : 4, P3 : 3 Ground Level at Breadboard Rail 
P1 : 5, P3 : 2 5V Power Supply at Breadboard Rail 
P2 : 1, P2 : 2 Antenna Coil 











Figure 21: RFID reader system setup 
 
The programming of Arduino Deumilanove microcontroller board is by using the 
Arduino 1.0 software interface. The system coding being developed from various sources 
and some amendment is required to full the system requirement. The system output is 
using ‘software serial’ mode from software interface that can show the display at host 
computer just by using USB port data communication. Once the program is running, 
COM6 port is initializing and 9600 baud rate is selected. EM4100 Passive RFID Card is 
swipe at the antenna coil and the corresponding tag ID will be display at host computer. 


















The reader managed to read all the RFID tags that being swiped at the antenna coil. The 
effective reading distance is at 45mm and the tag must be in face to face horizontal 
position from the antenna coil to enable for reading process. 
 
4.2 Hydrant Locations Detail Data Gathering 
 
As for prove of concept purpose, this project will only be covering all the fire hydrants 
within Universiti Teknologi PETRONAS (UTP) campus area. Since this project need to be 
done within two semesters, only small part of the area can be implement by this system. As 
for UTP, the whole campus area will be divided into a small partition whereas the 
partitions will be based on the building intensity and the hydrant coverage area. The table 
below shows all the 16 partitions of UTP campus area including their particular hydrant 
details; which are labeled with capital letter from A to R with their corresponding border 
area partition. 
 
























Figure 26 : Picture of fire hydrants within Sport Complex (B) 
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Table 10: Fire Hydrant Location Details 
Hydrant ID Description Northern (N) Eastern (E) 
Main Entrance (Zone A) 
A1 Near the fence at main gate 04° 23.187’ 100° 58.786’ 
A2 Near the main road 04° 23.153’ 100° 58.719’ 
Sport Complex (Zone B) 
B3 Security parking area near the tree 04° 23.194’ 100° 58.478’ 
B4 Security parking area  04° 23.199’ 100° 58.485’ 
B5 Tennis court 04° 23.228’ 100° 58.507’ 
B6 Behind Block B car park 04° 23.257’ 100° 58.440’ 
B7 Behind Block B; near electrical substations 04° 23.240’ 100° 58.416’ 
B8 In front of Block B 04° 23.210’ 100° 58.439’ 
B9 Beside of tennis court 04° 23.255’ 100° 58.447’ 
B10 In front of Block C 04° 23.293’ 100° 58.461’ 
B11 In front of Block C main entrance 04° 23.292’ 100° 58.487’ 
Mosque (Zone C) 
C1 At car park area; near the small garden 04° 23.136’ 100° 58.473’ 
C2 In front of mosque; near the garden 04° 23.109’ 100° 58.443’ 
C3 In front of mosque; near the pond 04° 23.171’ 100° 58.431’ 
C4 In front of old mosque; under the tree 04° 23.112’ 100° 58.444’ 
C5 Opposite of block D; near main road 04° 23.197’ 100° 58.399’ 
Hall (Zone D) 
D1 In front of Main Hall 04° 23.190’ 100° 58.346’ 
D2 In front of Registrar office; under the tree  04° 23.130’ 100° 58.299’ 
D3 Behind MPH 04° 23.032’ 100° 58.297’ 
D4 In front of Petrobots lab 04° 22.981’ 100° 58.289’ 
Village 6 (Zone E) 
E1 Behind Tembungo (A); near the fence  04° 22.974’ 100° 58.496’ 
E2 Behind Ruby (B); near the fence 04° 22.941’ 100° 58.495’ 
E3 In front of Etana (C) 04° 22.939’ 100° 58.458’ 
E4 In front of Propana (E) 04° 22.900’ 100° 58.457’ 
E5 In front of Duyung (F); near the fence 04° 22.965’ 100° 58.413’ 
Chancellor Complex (Zone F) 
F1 Behind Block 5 04° 22.793’ 100° 58.079’ 
F2 Behind Block 3 04° 22.846’ 100° 58.091’ 
F3 Behind Block 1 04° 22.858’ 100° 58.116’ 
F4 Behind CH 04° 22.981’ 100° 58.158’ 
F5 Behind Block 23 04° 22.971’ 100° 58.094’ 
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Research Centre (Zone G) 
G1 In front of Block I 04° 23.016’ 100° 58.236’ 
G2 Behind Block I 04° 23.033’ 100° 58.204’ 
G3 Staff open space parking area 04° 23.024’ 100° 58.140’ 
G4 Near Lecture Hall 04° 23.073’ 100° 58.249’ 
G5 Near old CALL Lab building 04° 23.084’ 100° 58.187’ 
G6 Near Block N 04° 23.130’ 100° 58.191’ 
G7 Junction towards Guest House 04° 23.129’ 100° 58.129’ 
G8 Near the staircase towards cafeteria 04° 23.162’ 100° 58.194’ 
G9 Near the car park at CIMB & Halliburton 04° 23.184’ 100° 58.268’ 
G10 Behind the cafeteria 04° 23.191’ 100° 58.204’ 
G11 In front of Block O  04° 23.195’ 100° 58.160’ 
Pocket D (Zone H) 
H1 Behind Pocket D 04° 23.036’ 100° 57.963’ 
H2 Between Block 17 & 18 04° 23.006’ 100° 57.938’ 
H3 Behind Block 20 04° 23.003’ 100° 58.094’ 
H4 In front of Pocket D 04° 23.037’ 100° 58.034’ 
H5 In front of Nano Research Centre 04° 23.037’ 100° 58.093’ 
H6 Behind Nano Research Centre 04° 23.065’ 100° 58.076’ 
Pocket C (Zone J) 
J1 Between Block 15 & 16 04° 22.982’ 100° 57.899’ 
J2 Behind clinic 04° 22.998’ 100° 57.849’ 
J3 Near the junction between V5 & Pocket C 04° 23.031’ 100° 57.810’ 
J4 Behind Block 14 04° 22.897’ 100° 57.833’ 
J5 Near the open space parking area 04° 22.848’ 100° 57.834’ 
Guest House (Zone K) 
K1 In front of Block D1-1 04° 23.119’ 100° 58.053’ 
K2 In front of bungalow 04° 23.186’ 100° 58.055’ 
Village 1 (Zone L) 
L1 Near old petrol station 04° 23.284’ 100° 58.169’ 
L2 Near V1-C & fellow house 04° 23.209’ 100° 58.167’ 
L3 Near roundabout 04° 23.243’ 100° 58.293’ 
Maintenance Office (Zone M) 
M1 Behind workshop 04° 23.361’ 100° 58.042’ 
M2 Near bus parking area 04° 23.329’ 100° 58.049’ 
Village 2 (Zone N) 
N1 Near V2-A 04° 23.248’ 100° 58.120’ 
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N2 Behind the cafeteria 04° 23.254’ 100° 58.055’ 
N3 Near junction at the entrance of cafeteria 04° 23.284’ 100° 58.069’ 
N4 Near the fence in front of V2-C 04° 23.299’ 100° 58.031’ 
Village 3 (Zone P) 
P1 In front of cafeteria 04° 23.199’ 100° 57.946’ 
P2 Behind the prayer room 04° 23.246’ 100° 57.922’ 
Village 4 (Zone Q) 
Q1 Near electrical substations 04° 23.332’ 100° 57.919’ 
Q2 In front of cafeteria 04° 23.305’ 100° 57.941’ 
Q3 In front of V4C motorcycle parking area 04° 23.295’ 100° 57.987’ 
Q4 Behind V4C at the pedestrian walkways 04° 23.255’ 100° 57.973’ 
Q5 Behind V4E 04° 23.264’ 100° 57.879’ 
Q6 In front of V4A 04° 23.317’ 100° 57.886’ 
Village 5 (Zone R) 
R1 In front of V5A car park 04° 23.311’ 100° 57.835’ 
R2 In front of V5B car park 04° 23.292’ 100° 57.799’ 
R3 In front of V5C 04° 23.233’ 100° 57.827’ 
R4 Beside V5E 04° 23.218’ 100° 57.829’ 
R5 Beside garbage disposal of the cafeteria 04° 23.182’ 100° 57.837’ 
R6 In front of V5F 04° 23.179’ 100° 57.862’ 
R7 Behind cafeteria 04° 23.167’ 100° 57.805’ 
R8 Beside garbage disposal 04° 23.118’ 100° 57.813’ 
R9 Beside V5K 04° 23.114’ 100° 57.779’ 
R10 In front of V5K motorcycle parking area 04° 23.071’ 100° 57.769’ 
 
 
The naming for each of fire hydrant available within an area is done in unique way. Their 
name is according to the given corresponding border area partition such a way that there 
will be no repetitive on other hydrants within the same area. As for example, Main 
Entrance area which is known as Zone A, the corresponding fire hydrants within that zone 
will be named as A1 and A2 while for Hall area which is known as Zone D, the naming for 





4.3 System Overview 
 
The system will use both active and passive RFID tags to locate for fire hydrants exact 
locations. The passive RFID tags will be attached at each of fire hydrants and an active 
RFID tag will be locate at a checkpoint to communicate with mobile RFID reader at the 
fire engine. Once the mobile reader is entering the coverage area of active tag, the active 
tag will give the information to reader on the locations of all the hydrants that being 
attached with passive tags and the corresponding location of fire hydrants will be display 









Figure 27: Location at fire hydrant where the tag will be attached to 
 
Each of the fire hydrants will be assign with a passive RFID tag that has a unique 
tag ID. Passive RFID tag will be attached or tie at the upper part of fire hydrant so that it 
will have the greatest communication coverage area. All the fire hydrants with their 





Table 11: Fire hydrants with the corresponding tag 
No. Tag ID (Decimal Code) Passive Tag Fire Hydrants 
1 8716078 PT 1 A1 
2 8708066 PT 2 A2 
3 8719370 PT 3 C2 
4 8714094 PT 4 C1 
5 8715654 PT 5 C3 
6 8714040 PT 6 B3 
7 8681121 PT 7 B8 
8 8716148 PT 8 B5 
9 8681083 PT 9 B9 










4.4 RFID Reader Testing 
 
In order to determine for overall system performance and accuracy, two experiments need 
to be   carry out to test for the maximum reading distance between RFID tag and reader. The 
testing has been done successfully at UTP specifically around the junction toward Gas 
District Cooling plant area.  
The objectives of the experiments are to: 
i- Measure the reading distance between RFID tag and reader. 
ii- Determine the most appropriate user driving speed in order for the tag and reader to 
be communicated successfully. 









Figure 29 : Active Wave RFID Reader with its Active Tag and Programming Station 
 
The experiment setup as per below: 
i- Connect the laptop with RFID reader using Ethernet RJ45 cable. 
ii- Placed the RFID reader at the top of vehicle to get the most signal coverage. 
iii- Put the laptop inside the vehicle and find for a position so that the data can be 
monitored and retrieve easily during the testing. 
iv- Find for a location to place the active RFID tag as the main landmark or location 
check point. 




Figure 30: Experiment setup and overview 
  The first experiment was being carried out to measure the reading distance between 
RFID tag at the check point and the reader on top of moving vehicle. The Received 
Signal Strength Indication (RSSI) being record accordingly by using Active Wave 
Programming Station software for every testing. Reader number 2 and RFID tag number 



























Based on the data collected, RSSI values are ranging from 54 (when the reader is far 
away from the tag) to highest value which is 191 (when the reader is in parallel with tag). 
The RSSI values are based on the distance between RFID reader and tag. The shorter the 
distance, the higher the signal strength thus will indicate higher RSSI value. According to 
this, we can easily assume and estimate the distance between reader and tag if given the 
RSSI reading value. 
                           Table 12: Result of Reading Distance Experiment 
Testing Number Distance (meters) RSSI Reading 
 
1 
60  60 
30 124 
3  171 
 
2 
60  57 
30 147 
3  185 
 
3 
60  54 
30 113 
3  169 
 
4 
60  55 
30 100 
3  191 
 
The second experiment was being carried out in order to determine the most suitable 
driving speed for the reader to be able respond and communicate successfully with the 
reader. There were 4 testing for this experiment which using the same setup as per previous 













The results of the experiment as per below: 
Table 13: Result of Driving Speed Effect Experiment 
Testing Number Driving Speed Number of RSSI Reading 
1 30 – 35 km/h 23 
2 35 – 40 km/h 21 
3 40 – 45 km/h 20 
4 45 – 50 km/h 12 
 
According to above data, time taken for the tag to respond is fixed. Using the same reader 
for every testing and by just varying the driving speed of moving vehicle, the number of 
respond from the tag is differing for each of the testing. Based on the result, driving speed 
give a huge effect towards the number of RSSI reading which mean will affect the respond 
time of RFID tags. The higher driving speed, the less number of RSSI reading that could 
be collected at the reader thus will affect system efficiency. Thus, the acceptable driving 
speed of the vehicle if using this system should be from 30km/h to 40km/h for the system 
to work properly. 
Other observations during the experiments are: 
 The surrounding environment conditions really give the impact towards the RSSI 
reading value. The system works perfectly if the testing being done at a place 
where there is excellent line of sight, no thick bushes, the road is even and also 
the RFID tag being placed at strategic location to get the most coverage signal. 
 Time taken between RFID reader sending the signal and the tag sending back 
signal respond is based on system processing speed and performance. For this 
experiment, the time taken for the respond is approximately 40 seconds. The time 
taken can be shorter if using another RFID reader with high performance and 
processing speed. 
 Time taken between RFID reader sending the signal and the navigation system 
interface appeared at the screen display is approximately 80 seconds. 
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4.5 System Interface 
 
As for the experimentation purpose, system mapping will be done for the fire hydrant that 
located within UTP campus area only. Google Maps software is used to capture the image 
of UTP campus area map. Then, the map will be divided into a small partition depending 
on location to make the tracking for fire hydrant locations even easier.    
    
Figure 33: Whole system operation overview 
 
 
The interface of the system has been developed using Visual Basic. There figures 









Figure 34: System Login 
 
The system Login window allows for the rightful persons to have access to the 
machines control board. Login information is added by the administrator and can be 
changed by authorized personel only. Upon succesfull login in, the system will activate 









Figure 35: Navigator main menu 
The system is designed to be as friendly and less hectic to use as possible. The 
main commands are as few as three and the rest of the commands are automatically 
activated. A network of active and passive tags carries some direction selection 
commands which are read by the trucks readers. The readers resident on the truck will 
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collect information from the tags and relay it to the sytem. The system will employ its 







Figure 36: Navigator map area 
 
The above figure shows a shot of navigator’s screen as the truck answers a call for 
UTP. An over view of the map of UTP is is exposed with a simple query. Directions 







Figure 37: Navigator map area with partitions 
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Upon arrival at the main entrance of UTP an active tag with details of the 
locations of tags and maps in UTP will activate a detailed zonal map of UTP. The crew 
will then select a zone in which the fire has been reported and Navigator will give 















Figure 39: Hydrant 10 in Zone B area being selected 
 
Having chosen Zone B on the map, a map of Zone Bwill be displayed on 
navigators console screen upon entering that particular zone. Added on the map are the 
hydrants and their location description as well as their proxity to each other in terms of 
distance. All this data is kept in the database and is made available by physically quering 
the database, or by automatically quering the database using information gathered from 




4.6 System Database 
The system database development is using MySQL modules local host phpMyAdmin version 3.4.5. All the necessary and required 



















CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 
 
5. 1 Conclusion  
For this project, we can conclude that this system can help the firemen by giving a visual 
aid interface system to find for nearest fire hydrants within the acceptable range of fire 
incident locations. This system could reduce the time taken to find for the nearest fire 
hydrants, which then the rescue work can start immediately without any delay and will 
improve their efficiency. The time needed for this system to be responding during the fire 
incident event is approximately 3 minutes from the arrival of fire truck at the location check 
point until the user manage to find for corresponding fire hydrant location. The system can 
locate, determine the distance and give the direction towards the corresponding fire hydrant 
location. All the information will be display in visual manner and user friendly interface. 
 
5. 2 Recommendations 
There are few of recommendations that can be done to improve this system better. They 
are as follows; 
 The time needed for the overall system to be responding during the fire incident event 
can be shorten further by using high performance and high responding RFID reader 
and tags system. 
 The exact coordinate information of fire hydrants needs to be precisely determined so 
that the latitude and longitude data is reliable for the system development. 
 The system require huge database system storage if need to cover for wider 
geographical area of fire hydrants mapping. 
 The implementation of using multi touch screen input tablet PC as the system visual 
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